(19) H#H4frfW (JP) 



«*> & m 4# it ^ ^) 



#ffi¥H -251271 

(43)iireS ¥(1999) 9£17B 







F I 




HO 1L il/JU4 


6 2 1 


H 0 1 L 21/304 6 2 1 D 




ft o o 
O Z Z 




6 2 2D 








6 2 2S 








*it* m*M<DRl OL (^ 7 H) 


(21)tHBI#^ 


JftH¥10-368148 


(7DWBA 


590000879 . . - 










(22)aiSB 


^10^(1998)12^240 












T>^J#^B^*-*XjNI^X, y-x 


(31)«ifctfclSK## 


0 6 8 6 6 1 




ir> h 7^X^X/l/XW 13500 


(32)«£B 


1997^12H23B 


(72)?8W# 




(33)S5t:«*!KS 


*S (US) 




:r*u*«RBi r-^xiw^y, n> 


(3i)«*«ye!S#^ 


0 8 6 2 15 




F> 2212 


(32)«fcB 


1998^5^210 


(72)3^# 


i/^>H xx. x>7>y> 


(33)flE5fcM£!BS 


#B (US) 












J\>9—X 9 V— 9 1506 






(74)«3SA 













(54) [«no«ft] I^R«*^ffi^cDfc»Oft#feWtB« 



(57) 

■ [11] «aEK«ais:*5^rffl^P>*t-6-ffc:*ft»« 
ttWSf (cmp) icisir^riMfc*«-»tfto|ife*a«tt 



- T - 



KfcS*CVD»« 



X 



T 



n (xa12D) • 
H (18130) 



T (is 140) 



— 1 : /J (xat60) 



1 



(2) 



WM*F 11-25127 



l 0 : 1 XV *$teMm-m\z*tr 

5. xa**e>*s*aiHi»«iS»»ifi*«fe. 

[0 0 0 1 ] 

e^^WttltSWW* (chemical mechanical polish; C 
MP) W±!§fcffi-rZ>o 1 9 9 7^12^23 

0twttJ»*^fc*a«?l«EfflJH6 0/0 6 8, 6 6 1 ^ 

[0 0 0 2] 

CMP 

<b*tt»«ttffl» (CMP) (i, 1 9 9 0^ft(w*8HHj 

^te^Bfbftfff £ n»4ot, cMPii^c 

[0 0 0 3] CMPSffl **l-»^*W»tt- (AM 
^(^[j;7/u^t, AI2O3) gd*7 y — 
SFBS-T £0 -tt*««ffi<&Bfc**ffliirSfb¥tt 

[0004] cmp^-W^ii ry(Aii) ^ 
tenets rrt»JiBt«*^b*W««W»F* : «B»J (c 
heraical-mechanical polishing of interlayer dielect 
ric:a review), SOLID STATE TECHNOLOGY CO 1 9 9 4f 

7*5/*— /^(DeJule)iwj:^ l"CMP(7}ii#J 
(Advances in CMP) , SEMICONDUCTOR INTERNATIONAL. N 
ovember 1996. $8 8lOTMtC(^W$tlW 
itt ; &tf*A(Kiin) <ttf>ft&fc:J;5 ^y^ryCMP 
<^fc^lCP^3g£;ftfcS:iii£j (Optimized Process Devel 



oped for Tungsten CMP), SEMICONDUCTOR INTERNATIONA 
L. November 1996, %\ 1 9 KKTfc** £ 

[0 0 0 5] 

tt4b£* 

MP&3S£^U:CMP#iLJi^-- iRI^^^nTi/^, 

tSWWSS (CMP) C0fc46t^*3iy^V^N— K^* 
^(hardmask)&t/CMPff±Ji(^^i: L"Cl^SS?r 

«W{w«=3SSttTV^6^7y-*rflav^Tfli^4 : 1X11 
5 : 1 twU^*e>*^<75T% »b3£*Jitt»*W*CM 
p WSWitJlKittft p> fct n 0 SHWfctf'** - v<b3b*tc: 

<D^m#S i Oz &tfgYb3£3t*:. 9 til 

[0 0 0 6] ffio^«iKS:ffl^5r^twJ:t), — JI* 
**IWb» : L J: 3i:«Io^ 

K^dsfTt>nr #fc 0 o^Md. »sp«js s 2 5 

Jg**ffi*r*nBlttfb U S i Oz ^)CMPI»*I^#4 
xStRii £ ^-x 6 #> (Dit^n fc* tf C M P * 7 y - £ 

"C\ X*W^tt*«i£<aitA*u6*L-C^ft^o 
[0 0 0 7] 

CMPi£T«liI$:fflt^/)\ XH*J*£ 
L~C\ • BMt(carboxide) SiB*/B^ 

fc¥*rS»ff«rWI*W:S, «tpttW»Bfb¥*1WU 8Mb 

mmhfeikmm±<Dmzm&x*:$<temiRte. (so : 1 



(3) 



l&mW- 11-25127 



t-**s^w-iai*— oom»*, h7>^*rit 

#*fcJl*f*«*ffJl:JBi: LXl#, f&O^O *-?*T 
5o C^ifcgrC*!*^ — • h (dummy moat) Srffll^ 
[0 0 0 8] Bfl**ra»9Jf±, *«W^MftJL#fl>lB 

[0 0 0 9] 

^^y^_^^ ArXftHe ; 

#32-8 

^^fficik 500-5000sccm; 
RFtASfi #]2W/cm 2 (13. 5 6 MHz) 

gffrZ&g 2 0 0-5 0 0 (£f * U < f* 3 5 0 ) 

[ooii] si cmmzwtz, b*mm 

J:0aWMfe* ttMl/ii^x^fy^LT (111 
3 0) H/yf9 0Wt6o ftSJWdf*. mtWKD 



[0 0 10] m^S 1 * L^ilCo^TO« 
-^CO±(^7. 5-3 0nm(Ol|$(;i«^I$ 

(iii i o) o s^td* z<nmzm^mm& 

Ul/^ffiSlirU-C. C*U*2 0 — 3 0 0 nmWl^^o 
S^SSl^-t* -5Ci^-C#-5o W20-2 5 0 nm 

(Dfcitmm&mm-rz an 20) 0 mss'si^ts 

« (enhanced) (PECVD) fetw J: 9 SR*-*~ 
6 : 



flfc AS!««wf*-|Ml:3S*-eia«^3E*U (liu 

0) IS 2 B<5Q«it3:^;L£o 

[0012] »wk*«a«»?F* (cmp) tm* 
(i8i5o) . ma+&fcitmmt:±xnm-rz. w 



Tft^^ 2— 1 0 (6. 5) p s i 

WEE 0. 5 — 5 (1. 5) psi 

"T — V^MfM. 15—100 (32) rpm 

^r^yt-M 1 5-1 0 0 (2 8) rpm 

ffiS -fc^VhSfctK 1-7 (3) K/ 

30rpm/WC/l, 5# 

*Ty-iftS: 50-700 (200) ml/5) 

/<yK I C I 4 0 0, K^/U— ^(Croove)- 

(Vendor) = D—r f /^(Rodel) 
^7y- DIH2 Ot3 : 2K*r3RLfcS S 2 5 ; 

^O-y— = ^ir#y h (Cabot) 
SlT*>7-f/UA DF 2 4 5, -<yi/"-=P-f^ 



[0013] mk. BF»xa^o^-c±"C^-xfcfia»*. 

[0014] cMPiawn*. mtmmRvH&nmn 



(4) 



#&H¥l 1 - 2 5 1 2 7 1 



[0 0 15] SiCx y fyWc^S-^ii:S 

fete. *«ET? l-20yy h/i"/#tf>C 1 2 *S:&U* 
l-2 0y7FV^O2 jffi&£/!H>fc#J6 0 0 — 9 
0 O'C'COOC 1 2 /O2 ^yf y^T'fc^ C 1 2 /O 

2 fit, S i O2 $tfBfrt>S i C*aiR»{caiy^V^t" 

[0 0 16] S i C^^>^<afcfc^-<7)ffi« : M 

1 0-3 0 0 sccm^Il 0 — 100 
sec m<DA rfifciL 0 — 5 0 s c c in<DOz j5^i, ^3 
0. 5-4W/cm 2 (13. 56MHz) WRFf^ 
&U<0-3 0G<Oli«:ffi^fcfi3 0 0 ; !J K — 
/K*(OC 1 2 iyfy^fc5o 1 0 : l^S i O2 \Z 

[0 0 17] S i C^y^#<Dtzft<Dm = <nte8k : S'J 
<E>ffi«£L"C\ ^y^V^fi. 0-9 0%GDO 2 
0 — 2 0 s c cm<73H2 (1 0 — 5 0 s c cm^ 

7 y3(Wfc02 . 10 — 100 sec mCO A r 

sea* «i 0-5 0 ^ y h— /i><omj£ti, mo. 5-4 

TMS 2 5 0t 

TMS 3 5 0^ 

TMS 5 0 Ot: 

>7>/^^> 3 5 0^ 
TMS = h ^^7^ 
[0 0 2 1 ] i/7>/*f>fci&bKi:m^XMm[*1t 

r^-ys|^ t^frft^S i 0 2 t-^-r€>— J1J:^CMP 

#0 J: 5 t-JLxfco ?x-/>±(Dttfi:J:^ Si 
O2 : S i COCMP»«tt^W:Jft?>^3E»ds#aE^ 
£ Q ^x-/nW€<WS iO Z : S iC^)CMPi 
**«ai«tttt*lR± 7 0 : 1 TNfc5<&tw*frU 

[0022] iwk«»«fts*<ocMPi»*a«ai«tt 
# ft u-</kc h 5 z t «Mfc£*as cmp ®Hb^ 

T^6 0 1 2 : i^e>. **s*ut^ 

52 0 : l^ttHJ-fcSftlKo^^y-Srffl^^*^*: 

l/\> ft** 6, Bfc3r$j*x5S i CTO^- H^ftl^b 
[0 0 2 3] CMPfef*. h7>^7^|feIMWu 



W/cm 2 (13. 5 6MHz) M 
0 — 3 0GCDfi£^£rffi^fcCF4 /O2 /H 2 /A r (D 

[0 0 18] S i C=^y^^^<r>fc^(Dm^<Dmm : IE 
{CgiJcoSg^^: LT, 3i.y^^^l±. 0-9 0%<7)O 2 » 
s£> 0 — 2 0 s c c m(7)H2 ftEit ( 1 0 — 5 0 s c c 
mW7yIft02 #*8tfi) s 1 0—1 0 0 s c c 
ArM, ^10-5 0-;y h-WlE^, 1^0. 5 
— 4 W/cm 2 (13. 5 6 MHz) ORFtA41 
M0-3 0G^lMffl^fcSF6/O2 /Hz /A 

[0019] s i c^v^^y<ntcbb<Dmz.<Dmm : H 

It, ^*y^>?te, 0-5 0%<7>O 2 # 
^ 0— lOOscc m(DH2 fttiL ( 5 0 — 2 0 0 s 
c c m07yiftA r #*StS) . 10— lOOscc 
m<DA r St*. 1 0 — 5 0 ^ y h — /KTD^JE^K #J 
0. 5 — 4 W/cm 2 (13. 5 6 MH 2 ) Fl^I 
ft*. &<J*0-3 OGORftffl^tNFs /CHF3 
/CF 4 /Ar/Oz /H2 ^kf«K*ffl^5o 
[0 0 2 0] lif-^- 

mitm iZLtt-t -5 CM P iS«tt 
10. 6:1 
4 3:1 

4 4:1 

5 0:1 

[0 0 2 4] %\\<r>W6k 

mxtmm t <&<duw t <n&& t ^rie ft c m p w±m \z. ft 

Kft*o#»w«fl[i:, Si0 2 \z.tt-rz>Vf±M^vT 
[0 0 2 5] SixCy Nz. 

-o<Dw\<Dmmk{.x. m^mm^mt^Mt^xm 
m^*^>'y&m\'^xz<om*f&&Tzzh&^mx 

[0 0 2 6] SixCy Oz 

Sl^t^eii4^ fl ftifftb. Zti&4t<Dfflk®>m& 
B^Htftt^fc-Cfc*, Lri>U SB— <affi«T1K*Lfc 

[0 0 2 7] S i w Cx Ny Oz 




[0 0 2 8] BB^Ufc*«fWa*oMS«lw»^, tt{t:» 
***-Ji*r*tflWb*»i»**r**U ^Lt 1 0 : 

[0 0 2 9] H^UfcgiJ(D««ro*«fftll8««w«i\ 
(a) ¥«fmi404:#<r^trSf*:«r^2.. (b) ME 

(c) mrEm--/l^iloTME^^^^-Wt/6^ 
«»iS<*«:«fifcU (d) f!Bg-I^>4< fc t> — «U 

(e) W**ff*or«t!^a[HlK«iS»*¥ffi^i- 
5, xa^e>*9, *£t>> S9ES— JS^WESFSXStD 

[0 0 3 0] flFIEftT/SE3E 
[0 0 3 1] 

- Wkx y ^x^xgit wit*$>s 0 xastttd/S 

&t/y/<— ^ (reverse) ^e— h'>"* — V&tf^ 
[0 0 3 2] £*-bO»EKB8 L-ClCOT^^^f^t 

(i) Mmm^mm^m^m^^x, mcmm 

a««fcffl^rtffEKik««iS«:SrW»U, *0H9F»X 
S^J: «9l»EJB-JB^*— «±<oWEiMk**»?>*Mc 
l**U S9E^-®^KtBU^S«c±T-WSxa^^± 
Lx *ix«cJ:<>TimE*-JB^«lrE«UL*:«*dSittE 



^SB 5 ? 11-251271 



(2) 8fanSflk*ftI«ft5F**ffli^, SB i ^ 

( 3 ) mmmmmK -ef*t^-s h u 

( 5 ) *aHJK«iSflC(?5»3S*&JC*5^T . ( a ) 
^»«»<D****tf*flcSr#^, (b) mTE^H 

( c ) WEK-i «rao timftWfit^^S 
MIM^Ml, (d) W!5S-I^>4<^t 
±Kf* tfT ^ S»l«ft:T-WEJ6.S«ig *S:J6* 
U (e) W*«rff*o-ClffE*aie]a8*jaft:*spE 
flrTS. xaa*5>*«K «WSJB— JBd?mEW*x 

a<&fctt^W»*ltJi£UT«<* ^aiHlK»it*Mat 

(7) Xa (b) WfcU (a 1) ^#*t2ft±KK 

<k«Ji«:*rtu (a 2) *trEiWk»Jio±^a^ 

(8) «f*xa"C{k*tt««»W*S:ffl^S, 15^ 
[Ull] KftSSirfflif ^H^ Lfc*SoiiB"Cfc 

So 

[HI 2 A] 0 2 All, IB*Lfc*S^i*OIi*^? 

m — ✓ n co ffi & t m -e*> & o 
[128] 0 2Bf*. iw^L^ffi^a^^xa*^^ 

[in 2 c ] !§]2cii x is^Lfc^isfe^a^^xa*^^ 

1 o ^m— ^ 

2 o wtfcvom 

3 o ^tsufJi 

4 0 7th^"^h 
6 0 XBtffc^St 

9 0 h 



(6) 



VffflW- 11-251271 



1] 



J 



T 



T 



(is 110) 



"J (X§115)(^ICJ;3) 



mum**- v * v y #its t ur c m p <om.m 



T 



(XS120) 
(ia130) 
(xa140) 
(x*?.150) 
(xs160) 



1 (xn165) 



[0 2 A] 



02B] 



""A 

20 



"A 
20 



[I32C] 



50 



20 



(7) 



ftmW- 1 1 - 2 5 1 2 7 1 



7 p 1/ h-<— ^(TD^t 

xn-jU 7*1?— h K7^fy 910 



PAT -NO: 

DOCUMENT- 1 DENTI FIER : 
TITLE: 

CHEMICAL-MECHANICAL 

DIELECTRIC 

PUBN-DATE: 



JP411251271A 
JP 11251271 A 

SILICON CARBIDE FOR STOPPER LAYER IN 
POLISHING FOR PLANARIZING INSULATING 

September 17, 1999 



INVENTOR-INFORMATION : 
NAME 

OLSEN, LEIF C 
SWANSON, LELAND S 
EDWARDS, HENRY L 



COUNTRY 
N/A 
N/A 
N/A 



ASSIGNEE-INFORMATION : 
NAME 

TEXAS INSTR INC <TI> 



COUNTRY 
N/A 



APPL-NO: 
AP PL- DATE: 



JP10368148 
December 24, 1998 



INT-CL (IPC): H01L021/304, H01L021/304 



ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a dielectric such that 
an exposed region of 

a first layer determines a uniform surface level for an 
oxide structure by 

polishing the oxide structure, using a slurry composition 
having a selectivity 

to smoothly remove an oxide on a first side of a first 
layer to stop the 

polishing step on the exposed region of the first layer. 



SOLUTION: In a CMP method using an Si carbide polishing 
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stop layer, an .Si 

carbide layer, Si carbide nitride, or Si carbide oxide is 
used. A. standard 

polishing chemical substance easily gives a very high 
selectivity (over 50:1) 

between Si oxide and Si carbide, whereby the nonunif ormity 
of the oxide 

thickness or polishing rate can be smooth in case a more 
fast etching region 

can be covered with the polishing stop layer. Si carbide 
can be selectively 

polished at a higher polishing rate ratio than 12:1, 
compared with that of Si 

carbide. It is to give a polishing stop layer for making 
plain insulating 

dielectric, such as shallow trench insulation before 
forming transistors . 
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